Background: The aim of the study was to describe the change in overall and cause-specific mortality in Scotland between the early 1980s and late 1990s, with particular reference to the mortality experience of young adults. Method: The study was based on death records for Scottish residents. Changes in age and cause-specific death rates between 1981 -83, 1989-91 and 1997-99 were compared. Results: Between 1981-83 and 1989 death rates in Scotland began to rise among young men aged 20-24 while for those aged over 25 rates declined. The greatest fall in rates was experienced at ages 40 to 59. When death rates during 1997-99 were compared to rates in 1989-91 this pattern had changed. During the 1990s death rates among 20 to 34-year-olds increased, with a slight rise at ages 35-44. At older ages overall mortality continued to decline but the greatest fall was at ages 60 and over. Trends among women shared similarities with men. For both men and women falls in mortality from heart disease, stroke, and cancers were being differentially offset by increases in other causes of death across all age groups. The causes of death that contributed to the increased death rate among young adults include to various degrees, suicides, drug deaths, alcohol and violence. Conclusion: In Scotland changes in mortality result from a complex combination of different trends in mortality from various causes of death. The rate of decline in mortality among men aged 59 and below is slowing down, and death rates among young men aged 15-44 are increasing. If these trends continue there is a suggestion that future death rates may begin to rise at older ages.
Wi thin western countries, against a background of falling mortality, it was reported that death rates among young adults began to rise during the later part of the 1980s. 1 The increase in mortality appeared to be limited to deaths among young men. Rising rates were a cause for concern in England and Wales when crude mortality rates rose among men aged 15-44. However, age-standardized rates suggested that mortality had remained level during the late 1980s, but that by 1992 there had indeed been a slight deterioration in death rates between ages 25 and 39. 2 The failure to decline appeared to be largely due to HIV infection, 3 although other causes of death, such as suicide and violence, had roles to play. Because of the difficulty in identifying AIDS or HIV related deaths from death certification records it was suggested that 'hidden' AIDS deaths might have also contributed to the stagnation in death rates at these ages. Other countries in Europe, which have experienced increasing death rates or a failure to sustain previous increases in life expectancy, include Italy 4 and Spain. 5 In both countries it was noted that accidental deaths and the emergence of AIDS had an important detrimental impact on trends in mortality among young men. Death rates in Scotland, in common with other western European countries, declined over the last century. In Scotland, during the 1980s, death rates fell more slowly in geographical areas of high socio-economic deprivation compared to more affluent areas. 6 However, mortality among young men living in Scotland's most deprived areas showed an overall increase between 1981 and 1991. This increase was highlighted for the Greater Glasgow Health Board region, 7 and was also mirrored in the most deprived areas of the north east region of England. 8 The increasing death rate in deprived areas of Scotland was due to suicides, drug-related deaths and AIDS. Whilst this increase in mortality was experienced in Scotland's most deprived populations, it was also noted, in another paper, that among young Scottish adults deaths from heart disease had fallen by 50%, cancers by 32%, and respiratory disease by 45%, with declines in other causes of death between 1972 and 1992. 9 The effect of these favourable improvements in overall national mortality, however, were in danger of being offset by increasing deaths associated with drug use, suicide, and to a smaller extent, AIDS. This paper updates and examines these national trends in more detail by describing age and cause-specific changes in death rates in Scotland between 1981 and 1999. More specifically the paper addresses whether there has been an overall deterioration in mortality among young adults.
METHODS
All deaths reported in Scotland were obtained from the General Registrar Office (Scotland) for the period 1981 to 1999. Deaths recorded for non-residents of Scotland EUROPEAN JOURNAL OF PUBLIC HEALTH 2003; 13: 230-234 were excluded. Yearly national population estimates were obtained for the same time period. Annual age, sex and cause-specific mortality rates (expressed as rates per 100,000 population) were estimated in 5-year age groups, and for five broad age bands; 15-29, 30-44, 45-59, 60-74 and 75+. When age groups were combined they were weighted to the European standard population. Trends in death rates were explored by examining annual patterns over time; either by plotting annual rates over the period or by describing the percentage change in death rates with a comparison of rates during period 1981-83 with rates in 1989-91, and a comparison of rates in 1989-91 with rates during period 1997-99. This provided a measure of change over two 8-year periods. Changes in cause-specific mortality over the period were measured in the same way. The change in rates for specific causes of death was also described as the change in the rate for each cause expressed as a proportion of the all-cause death rate. For a specific cause of death this provided an indication of how the all-cause death rate would have changed had rates from other causes of death remained constant. Specifically, deaths from suicide (ICD9 E950-958, E980-989), accidents (E800-979), drug use (304-305), chronic disorders of the liver (571), homicides (E960-969), and AIDS related diagnoses (279, 42-44) were examined.
RESULTS
Between 1981 and 1999 the age-and sex-standardized mortality rate for adults aged 15 and over fell in Scotland by 19% (declining from 1543 to 1257 per 100,000). Table 1 shows that these changes were not shared equally across age groups, between sexes, or between periods. Death rates among men and women aged 15-29 showed little change during the 1980s, but during the 1990s had increased. Death rates among men aged 30-44 also began to rise during the 1990s. During the 1980s, figure 1 shows that death rates among men fell most steeply at ages 40 to 59, with smaller declines at ages 60 and over. For men aged less than 40 there was evidence of a decrease in mortality but this was not as large as that experienced at older ages. By the 1990s there had been a shift in the pattern of mortality change among men. The figure shows there had been no change in death rates among men aged 15-19, a rise in mortality among men aged 20-34, and smaller increases at ages 35-44. Mortality continued to decline at older ages, but the rate of decline among those men aged 45-59 during the 1990s was smaller than that experienced in the 1980s. The largest decline was experienced at age 60 and over. For this age group death rates fell more steeply during the 1990s than during the 1980s. The change in mortality among women shared similarities with men. During the 1980s the largest falls in female death rates were experienced at around ages 40 to 54. Table 1 All-cause mortality rates (per 100,000 population) for men and women during 1981-1983, 1989-1991 and 1997-1999 Mortality rates per 100,000 population 1989-1991 and 1997-1999 During the 1990s the largest falls occurred at ages 55 to 69, and the rate of decline at all ages over 55 was generally larger than that experienced during the 1980s. For women, figure 1 reveals that the death rate among 15-24-year-olds showed little improvement in the 1980s and increased during the 1990s. Table 2 shows the mortality rate in each time period for ischaemic heart disease, cancer and stroke as a group, and deaths rates from all other causes. During the 1980s death rates from ischaemic heart disease (IHD), cancers and stroke fell among men aged 15 and over. Death rates from all other causes also fell among men aged 30 and over. At ages 15 to 29, however, there was an increase in mortality from other causes of death. During the 1990s death rates from IHD, cancer and stokes continued to fall but the greatest decline was experienced among those aged 30 and over. Deaths from all other causes during the 1990s showed an increase at all ages in men, with the exception of age 75 and over. For women table 2 shows a similar general pattern to that experienced by men; a shift in the ages which experienced the greatest decline from IHD, cancers and stroke, with an increase in all other causes of death during the 1990s. Death rates for six specific causes during the period are shown in table 3. Suicide rates among men increased by over 100% at ages 15 to 29 between the early 1980s and late 1990s. Chronic liver disease as a cause of death increased at ages 30 and over. Homicides also increased across most age groups. AIDS-related deaths increased then fell. Accidental deaths fell throughout the period. Table 2 Mortality rates (per 100,000 population) from ischaemic heart disease, cancers and stroke, and all other causes for men and women during 1981-1983, 1989-1991 and 1997-1999 Mortality rates per 100,000 population 
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Drug-related deaths showed the largest relative increase, however, this was an artefact introduced by a change in the way drug-related deaths were coded by the Registrar General. This change was introduced to allow the monitoring of drug use and its related mortality in Scotland. It is therefore not possible to quantify changes in this grouping in a meaningful way. The table also shows similar changing patterns of mortality for women, with the exception that homicide generally decreased. The reduction in deaths from HIV-related illness was unexpected. However, figure 2 shows that AIDS-related mortality in Scotland peaked between 1991 and 1996. The change in rates over the time period shown in table 2 therefore obscures this transient feature of mortality among young adults in Scotland.
In figure 3 the change in cause-specific death rates between 1989-91 and 1997-99 are expressed as the absolute change divided by the all-cause death rate in 1989-91. This provides a comparison of the contribution of each cause to the overall change in all-cause mortality at each age between 1989-91 and 1997-99. With the exception of drug use, the greatest contribution to the increase in death rates among men aged 15-39 was from suicides and homicides. These changes, however, were offset by reductions in accidental deaths. At ages 30 and over, chronic liver disease was an important factor in rising death rates among men. These features of change were also apparent among women.
DISCUSSION
The analysis of trends in mortality present particular difficulties. By either presenting changes over time or by showing changes in age-and sex-specific causes it is possible that transient short-term change can be overlooked or can introduce spurious results. Nevertheless, this paper has demonstrated that death rates among young men aged 15 to 44 in Scotland increased during the 1990s. It has also shown that there has been a shift in the age groups that experienced the greatest decline in mortality during the 1990s compared to the 1980s. Mortality is now declining fastest at ages 60 and over, whereas during the 1980s, ages 40-59 experienced the greatest fall. Death rates among young women aged 15 to 29 are also increasing. The age-and cause-specific patterning of mortality among women showed similarities with men. For both men and women the overall pattern suggests that falls in mortality from ischaemic heart disease, stroke and cancer are being differentially offset by increases in other causes of death across all age groups. Among men aged 15-44 in Scotland the main component of rising death rates was increasing rates of suicide. Suicide is now recognized as the leading single cause of death in Scotland among young adults. 10 However, suicide deaths only account for around 50% of the overall increase in mortality at these ages. The other major components of the rise relates to drug use, chronic diseases of the liver (mainly alcoholic liver damage) and, to a smaller extent, violent deaths. With the exception of murder, similar patterns were observed among young women. This is different to the experience of England and Wales where AIDS has been reported to have had the major influence on rising deaths rates among men. 3 Rising patterns of deaths among young adults in Scotland appeared to be a specific expression of rising death rates from other causes of death at older ages, when mortality from cancer, stroke and ischaemic heart disease were excluded. However, it was difficult to interpret this as the proportion of all deaths from specific causes changes as age increases. At older ages it was difficult to identify a particular cause which contributed to the overall increase within other underlying causes of death. Within these data there is uncertainty in quantifying the extent to which drug use contributed to the overall rise in death rates among young people. During the period under consideration the Registrar General for Scotland introduced a change in death certification coding to enable the monitoring of drug use among the Scottish population and its contribution to overall mortality. This practice has been adopted since 1994. Since then, identified drug-related deaths have been assigned to the mental disorder chapter and more specifically to ICD304-305. It is therefore difficult to specify the proportionate increase in deaths between the early and late 1990s that may have been due to drug use alone. Deaths related to HIV infection had little role to play in the overall increase in mortality when deaths between 1989-91 and 1998-99 were compared. However, AIDSrelated deaths did increase during the period but reached a plateau between 1991 and 1996, before falling. The net effect of this change was that AIDS deaths appeared to have a diminishing effect on increasing death rates when rates in 1989-91 and rates in 1997-99 were compared. Again it is difficult to measure the impact of HIV infection on mortality as not all AIDS-related deaths are necessarily reported as such. Nevertheless this feature of mortality in Scotland is different from that experienced in other European countries. There are several limitations to the interpretation of the trends that have been described in this paper. One relates to the reliability of the Registrar General's coding of death certificates. During the 1990s four changes to this procedure were introduced. The first relates to the coding of drug-related deaths, as outlined above; the second relates to the introduction of ICD 42-44 to classify AIDS-related deaths; the third relates to the introduction of automated cause coding, and the fourth was due to a new system of identifying deaths among non-residents within Scotland. Each could have had an effect on the number of deaths recorded for separate causes, but none are likely to have influenced the overall increase in all-cause mortality rates among young adults described in this paper. Increases in overall mortality among young adults in Scotland appears to be part of a continuing trend which shows no signs of decreasing. 11 Rising mortality at young ages and the slowing down of previous declines in death rates at older ages presents a dynamically changing picture of health in Scotland. Mortality at young ages is a cause for concern, for two reasons; first, death rates are rising and if trends continue it looks likely that death rates will rise among older age groups in the future. Secondly, the reason for the increase is not known. Increasing death rates are characterized by suicides, drug use, alcohol use and violence. This observation raises questions about why these increases have occurred. Because of the interrelated nature of the causes involved, answering this needs to address the ways in which rising mortality in Scotland reflects changes in young people's health in general and the ways in which young adult's behaviours, social circumstances, and the problems they face have changed.
